Maturation of the epithelial Na+ channel involves proteolytic processing of the alpha- and gamma-subunits.
The epithelial Na+ channel (ENaC) is a tetramer of two alpha-, one beta-, and one gamma-subunit, but little is known about its assembly and processing. Because co-expression of mouse ENaC subunits with three different carboxyl-terminal epitope tags produced an amiloride-sensitive sodium current in oocytes, these tagged subunits were expressed in both Chinese hamster ovary or Madin-Darby canine kidney type 1 epithelial cells for further study. When expressed alone alpha-(95 kDa), beta-(96 kDa), and gamma-subunits (93 kDa) each produced a single band on SDS gels by immunoblotting. However, co-expression of alphabetagammaENaC subunits revealed a second band for each subunit (65 kDa for alpha, 110 kDa for beta, and 75 kDa for gamma) that exhibited N-glycans that had been processed to complex type based on sensitivity to treatment with neuraminidase, resistance to cleavage by endoglycosidase H, and GalNAc-independent labeling with [3H]Gal in glycosylation-defective Chinese hamster ovary cells (ldlD). The smaller size of the processed alpha- and gamma-subunits is also consistent with proteolytic cleavage. By using alpha- and gamma-subunits with epitope tags at both the amino and carboxyl termini, proteolytic processing of the alpha- and gamma-subunits was confirmed by isolation of an additional epitope-tagged fragment from the amino terminus (30 kDa for alpha and 18 kDa for gamma) consistent with cleavage within the extracellular loop. The fragments remain stably associated with the channel as shown by immunoblotting of co-immunoprecipitates, suggesting that proteolytic cleavage represents maturation rather than degradation of the channel.